Different types of Kunu from Maize, Millet, Sorghum and Rice with different processing methods and various ingredients added were analysed for their nutritive content. Generally, the moisture content was higher than any other parameter. The values ranged from 84.00793.96% with products used at home consumption having the least values compared with those intended for commercial purposes. The pH values were found to be between 3.1275.46 as the highest and acidity was 0.0270.11% as lactic acid. The carbohydrate content ranged from 2.66 to 7.92%, protein 2.5274.03%, fat 0.3571.57% and 6.01715.11% (wet basis) for dry matter whereas total soluble solids were between 0.5077.76%. Causes of variation were due to differences in processing methods, raw materials used, added ingredients and lack of standard methods. Recommendations are made on products improvement.
INTRODUCTION
All cereal-based non-alcoholic beverages are generally known as Kunu (Hausa) and are common in almost all the Northern States of Nigeria. The common cerals used for production include Sorghum, Maize, Millet, Rice and Acha with Sorghum and Millet as the largest cultivated crops in Nigeria. [1] Cereal food products constitute the bulk of foods of the daily main dishes of the average individual in North-Eastern Nigeria and Africa as a whole. Ogi and To are cereal based products with the former been the major weaning food in West Africa and the latter a thick porridge. Ogi is served as gruel for breakfast and is also the food of choice for the sick. [2, 3] Different preparation methods of cereals give rise to different products. The methods may be based on tradition, culture and individuals taste or need with or without the addition of other ingredients to make up a food product. Various cereal based foods include Tuwo, Masa, Fura, Ndaleyi, Burabusko, Tawiska and Gunsa. [4] Local alcoholic and non-alcoholic beverages of cereal origin include Burukutu, Pito, Busa, Iber, Mahewu, Kafir and Kunu among others. [5] Kunu, a non-alcoholic beverage is widely consumed by 79% of Northern Nigerians on a daily basis and 21% of the population take it occasionally. Different types of Kunu are available and obtain their names based on type of raw material employed in production, a sensory attribute, locality or any other ingredient that is introduced. Kunun gyada, Kunun tsamiya, Kunun bururu, Kunun zaki therefore, have groundnut seed paste, tamarind fruit pulp, fermented cow milk, and sugar respectively added to them without any preservative used. Generally, consumption cuts across all age groups and social status with the peak of consumption been the hot season of the year (February 7 June) when it is served chilled particularly Kunun zaki. The nutrient composition of Kunun gyada has been analysed. [4] For the purpose of acquiring full knowledge of the nutritive value of some of our local Kunu types, their chemical analysis is necessary. This will enhance their wider acceptability and consumption as well as the needed exploitation. In this study, eleven different types of Kunu were analysed.
MATERIALS AND METHODS

Collection of Samples
Samples of the different Kunu types were bought in their ready to consume state. They were obtained from their local producers located in Bauchi and Gombe states in the North-Eastern part of Nigeria. Collection was on weekly basis for five successive weeks from different locations. Clean rubber containers (bowl types) with covers were used for the purpose. The containers were labelled immediately after collection and kept in a Super cool container (Maspion, model B-1l, Japan) and transported to the laboratory for analysis. Any sample(s) not immediately analysed was kept in the refrigerator (4 C) for not more than two days.
Chemical Analysis
The samples were subjected to chemical analyses for dry matter (DM), crude protein (CP), fat, moisture (Moist), ash, total soluble solid (TSS) all in percentages and titratable acidity (TA) as percentage lactic acid. The Carbohydrate content also in percentage was determined by difference and pH values were obtained using a single electrode pH meter (Yew-model. No. 4630, Japan). These analyses were carried out using the standard procedures of the Association of Official Analytical Chemists (AOAC) [6] on wet basis. Data obtained was subjected to statistical analyses using the Duncan's Multiple range tests at 5% to separate the means as described by Irwin and John. [7] RESULTS AND DISCUSSIONS Table 1 shows the different types of kunu with their major substrates and other ingredients used in their production. The main substrates may be used singly or in composite form depending on the producer. The addition of the others ingredients is necessary in some cases but other producers make it optional. In other instances a secondary ingredient may be substituted for the others. The choice of any ingredient to be added is also dependent on availability, cost and the producer's interest. There are no standard measured quantities fixed for neither the main substrate nor the other ingredients in any production process. From the constitution of the major raw materials used as the main substrates, millet and sorghum are more favored than any other cereal. This could be attributed to their easy availability as the major cereal crops grown in this region and probably due to easy processing. In most cases where steeping is involved these two cereals are steeped for only 8710 h whereas maize requires 24748 h. Rice and Acha are rarely used due to cost particularly among rural dwellers. Farmers with these two cereals reserve a small portion for household consumption where they may be used in kunu production but the rest quantities are sold for money value.
The results in Table 2 shows the nutritive composition of different types of Kunu produced in Bauchi and Gombe states. Kunu like other beverages are higher in moisture content than any other parameter. This may be linked to the use of these products principally for thirst quenching and refreshing purposes. The climate of the zone where this is produced calls for this. The dry season which coincide with the peak of production are particularly characterized by very hot weather and excessive loss of fluid. A 75% majority of the various types of Kunu have moisture content not been significantly different at 0.05% despite variations in processing methods. The slight differences in low moisture content (84788.77%) may be due to preparations meant for home consumption and which may serve as a meal. Cases of higher moisture content are more common with commercial products to increase quantity and maximise gain. Moreover lack of standardized measures in preparation procedures is another contributing factor.
The pH range of 375.46 confirms the earlier findings by Onuorah et al. [8] that they are acidic foods. Low pH values (3.1274.80) are due to slight fermentation during processing or addition of other ingredients of low acidic value e.g. tamarind fruit pulp extract for a sour taste. Products with low pH values have higher titratable acidity content and vice versa. Unfermented products tend to have higher values of pH tending towards the neutral state. The processing technique employed has a direct effect on the ash and dry matter (DM) content. Products whose processing method does not require filtration tend to be higher in these two parameters. On the other hand, among those filtered before consumption, variation in pore size of the sieving material is the determinant factor. Sieving materials with larger pore sizes have higher quantity of suspended particles hence higher ash and dry matter content.
The carbohydrate contents are relatively low and may be attributed to processing method employed. Fat content was also found to vary with Kunu type but was generally low in all cases except for samples 3 and 4. Cereals generally are low in fats (172%) and this agrees with McDonald et al. [9] The slight increase in fat contents of samples 3 and 4 is due to the groundnut seed paste added to the products during processing. There are significant statistical differences (P 0:05) between one type of kunu and the other in protein content ranging from 2.5274.03% as the highest. Variations could be due to inherent chemical differences in the substrate used, processing and or other ingredients introduced. All kunu types are generally low in some nutrient contents especially protein. This calls for a need to enrich the products with nutrients from sources of natural origin to raise its nutritive value. There are great variations in the amount of total soluble solids in each product. These differences are due to the degree of saccharification process and the agent employed for such purpose. Most products with high values of total soluble solids usually have granulated sugar added to taste according to consumer preference.
CONCLUSION
Different types of kunu (non-alcoholic beverage) are produced and consumed by Nigerians. The products contain high water contents (84794%) with variation in other nutrients. They are noted for low protein contents and need improvement in this regard. Standardization will be necessary for improved commercial production to meet the demand for the products.
